Tumor suppressor protein CYLD regulates morphogenesis of dendrites and spines.
Cylindromatosis tumor suppressor protein (CYLD) was initially identified as a tumor suppressor deubiquitylating protein in familial cylindromatosis patients. Proteomic analyses using rodent brain samples revealed enrichment of CYLD in purified postsynaptic density fractions. Here, we report that CYLD regulates dendritic growth and postsynaptic differentiation in mouse hippocampal neurons. CYLD showed diffuse localization in rapidly growing dendrites, but was gradually concentrated in spines. Overexpression and knockdown of CYLD in the early stage of cultured neurons demonstrated that CYLD positively regulated dendritic growth. Phenotypes in dendritic morphogenesis induced by CYLD overexpression and knockdown could be reversed by manipulation of the critical acetylation site of α-tubulin, suggesting tubulin acetylation is a downstream pathway of CYLD-dependent dendritic growth. Overexpression and knockdown of CYLD in the later stage of cultured neurons revealed that CYLD promoted formation of postsynaptic spines. Influence of CYLD on spines was not affected by co-expression of acetylation mutant forms of α-tubulin, indicating that CYLD regulates dendritic growth and spine formation through different molecular mechanisms. Analyses with the truncated and mutated forms of CYLD demonstrated that the first microtubule-binding domain of CYLD was critical for spine formation. These results suggest important roles of CYLD in sequential promotion of dendritic growth and postsynaptic spine maturation.